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If two points be constrained to remain in grvcn curves, there are our degrees of constraint, and we have left two degrees of freedom. 3ne of these may be regarded as being a simple rotation about, the ine joining the constrained parts, a motion which, it is dear, the 3ody is free to receive. It may be shown that the other possible notion is of the most general character for one degree of freedom; :hat is to say, translation and rotation In any fixyd proportions, as of ;he nut of a screw.
If one line of a rigid system be constrained to remain parallel to .tself, as for instance, if the body bo a three-legged stool .standing on i perfectly smooth board fixed to a common window, sliding in its irame with perfect freedom, there remain three, displacements and one rotation.
But,.we need not farther pursue this- subject, as the number of combinations that might be considered is almost endless;; and those already given suffice to show how simple is the determination of the degrees of freedom or constraint in any case Uut may present itsclt
170. One degree of constraint of the most general character, is not producible by constraining one point of the body to a curve smf.u-e; but it consists in.stopping one line of the body from longitudinal motion^ except accompanied by rotation round this line, in fixed proportion to the longitudinal motion. Every other motion being left unimpeded, there remains free rotation about any axis perpendicular to that line (two degrees of freedom); and translation in any direction perpendicular to the same line (two degrees of freedom). These last four, with the one degree of freedom to screw, constitute the five degrees of freedom, which, with one degree of con* straint, make up the six elements. This condition is realized in the following mechanical arrangement, which seems the simplest that can be imagined for the purpose :—
Let a screw be cut on one shaft of a Ilooke's joint, and let the other shaft be joined to a fixed shaft by a second Hookc's joint. A nut turning on that screw-shaft has the most general kind of motion admitted when there is one degree of constraint. Or it is subjected to just one degree of constraint of the most general character. It has five degrees of freedom j for it may move, xst, by screwing on its shaft, the two Ilooke's joints being nt rest; 2nd, it may rotate about either axis of the first llookc's joint, or nny axis in their plane (two more degrees of freedom : being freedom to rotate about two axes through one point^; 3rd, it may, by the two I {nuke's joints, each bending, have translation without rotation in any direction perpendicular to the link or .shaft between the two Hooke',1 Joint* j(two more degrees of freedom). But it cannot have a motion of translation parallel to the line of the link without a defmiu: proportion of rotation round1 this line; nor can it have rotation round thj* fline without a definite proportion of translation parallel to ij.